NMR spin relaxation methods for characterization of disorder and folding in proteins.
The flexibility and dynamics of proteins directly influence the processes of protein folding, recognition, and function. NMR spin relaxation methods are used to assess the dynamics and mobility of proteins, for fast ps and ns motions as well as slower microsecond and ms events. The degree of protein flexibility and disorder as well as the changes in protein flexibility can be assessed by NMR spin relaxation methods at individual residues within the protein. In addition to probing protein dynamics, the changes in the NMR-derived order parameters can be used to estimate the entropic contributions of order-disorder transitions. Furthermore, kinetic processes in the ms time regime may be directly investigated to extract the rates of conformational interconversion, ligand binding, and protein folding processes. We show how a variety of dynamical information can be obtained from NMR relaxation measurements. We present examples that illustrate the use of NMR spin relaxation analysis for investigation of folding and disorder in proteins.